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In 1953 Lwoff a훌ked ， n‘111\훌th휩r or n합t th훌 앙h홉합홉eter훨 , 휠없찌P홉뿔t없
a훌:ad v1‘rul홉nt. arE훌 eo합E훨lat훌따 ￥g후합i 홉I뼈eit훌￠ 휠양Q웬훌rti훌훌 othet:' tth월n
1y훌O훨훨n훌홈at1Qn‘’ (Lwφff. 19 .53) ‘ A vitul훌nt ph훌훌훌 wbleh diff훨t"o 훌rom 훌
t훨imp훌휠$휠훌 ph월홉훌. by on훌 t Qr 않 f휠W' mutatiQn짧l 홉t뺑훨 t UlU홉t alsα 빼흉ff흩r frQm
this ph훌훌훌 뼈 th월 휩tructur훌 of at I때，ust a f홉w c1atrQn훨 and. th훌r훌for월 ’ in
SOt뼈 휠훨C!O훌1，11홉abl훨 r월orpl~ol앙옳1041‘ g휠 bio핫h훨따훌￠홉l 밟u훌f훌et훌ri월 ti강홉 •
T훨ny훌훌t홉 훌훌te.r F빼l1ry (1963)r훌환윌합휠훨d tb훌 &원01훌t:Lαn 0뭘 앓 b훌<:e홉rio....
ph훌'8훌. d홉$후훌n훨t훌d 7V 톨 which h.훌 함os훌u훌atedart>훨훨 a홉 a 홉p01'ltan흉ou훨 mutation,
앓 훌훌1:'1훌빼 φf mutat1φns ， 휩fat훌mp휠웠훌t훨 월섭a홉훌 1，.윈P앓훨ni당 for 홉train PS-7
of p홉홉U(\Ol1\월n월훌 횡뼈%'1，1훌혹110훌gl 맑l훌 t홉짧P~훌rat훌 pb~훌훌휠 which 顧，V훌 r훌훌훌 to
pha훌훌 7V w훌훌 n때t 1.훌01훌휩훨d ， prob 빼.h ly 혈명eau휩e of tb훌 109.양k of 훌홉n홉￡휠:tV'홉
1nd1c훌tφ합 훌tra훌ns "， On $.，훌 at' p1훌t홉훌 훌훨훌ld홉dw훌활h PS....7. ph.짧용 7V produc원$
앙l훌훌r ， halo형d plaque훌 w훌짧 no ba웰훌r앓l 훌r홉wtb. in the cont훨r. :Lndicatin:홉
the，훨 pbag훌 7V 훌8 a virulent 1UUt훌Lnt: 빠nabl혔 to 1y훌Q홉홉ni훌훌 it홉 host PS-7
(8t훌n휠 , 1963) '" I화 웰dd1t뼈n tQ 향끓렐u앙 m찌r원h휩lφ뿔 _ ph월홉훌 7V also rea휩I빠l훌홉
th훌 빼up휠rv1rul훌값￠ 및 ....2 pha쩔훌 in 뭘i휠홉’ I빼orphα10훌y ， and. 함h앓n10a1 C1omposi‘i
t후on (활룹월t.，~ 1963).
￠협11함h훌훌훌 T....2 is not 1y훌P행월nta. Up(;)n 훨흩'ltry into th훌 b훌let월ri옳l
￠훨짜l‘’ it c훨，u훨$훌 웰￡월훌nt융g톨~at1on and d1sp용rs훌1 ()였 합I훌 ba엉t훌rial DNA
wit합in th훨 훨r압t f홉w millut 웰월 (Bt양빼t ，. 1963). Oth옐r 、71휠ul원nt m.utant홉 of
I<12~+·h훌V훌 10폐 prφb훌h11iti앓웹 of i효딩。rpo'강홉tion 활훨 함ropha웰홉 훌nto th훨
b a.ct훨r1a.1 se뭘할빼훌. I.훌짧"Qj fo쩔 훌핸훌홉첼훌1C«톨’ 훌훌J합w빼 ba훌훌t·ert흩11 훌...웰w'훌훌i 훌fter
4훌*훌훌학앓훌훨n 훌I훌훌 훌빼 혐i합u훌‘훌훌i훨 빠빼힐훌:u훨홉 훌훌 훌훌훌$빼 ￠윌 p합셋짧u.양훌 할홉:p합1월훨훌or·
앓{홉훨뿔빠홈l 훌훨훨웰).
합뼈훌훌훌 7V 짧훌향 빨훌홉휩빼훨혹했 ￠성훌훌 웰tt輔X함1.휠없훌벌활 합웹J훌압월쩨홉짧 T....흉 훌휠 훌t웹 i
r.n훌훌빼훌 of 훨훌훌P홈훨빠훌활j웰없i φ쏠 I 빼훌홉11양U훌h 願활홉$휠빼훌l향 빼싫표~11빼함 홉휠 T....2t 훌휠 I뼈훌Y
re훌빼빼，bl훌 훌h훌훌 빠월轉1:，월훌훨 vi힐때$훌없훨 훌t12A'녕* 짧훌훌뺑I 짧빠켈양$앓 협뚫빼훌훌 7V 훨합훨‘M빼 훌훌
b‘훌 훌 훌.up했뿔V:1ltl훌훌.훌utI화.ut훌Ul힐， 훌할 w월밝훌g옳 뼈훌훌 헬 힐i훌훌짧i껄짧 o훌 활홉뼈 t훌협훌훌 혈h짧 ae월enG홉~훌I훌ty
짧 훌總 $폐蘭빠$훌 pI'훨훨없톨황웰 훨합 활훨훌 b빼훌훌훌 웹흉 ￥t훨f활 헥얹n훌「 매짧훨훨 짧빠 훨양훌l'황합빼홉빼 l
aD생 훌휠 澈월'1 jlr짧't웰뺑 짧Ul a빼홉훌n훌 ..，훌 d빼_t훌*합없$옳$함짧 vi합u훌훌빠<l. 짧l웰휠.c휠뼈훌훌훌양10훨
I빠h1eb b훌lveo뻐i購꿇 $활빠t綠 1짧 훌짧빼 힐월11합，h~훌짧햄* 훌합훌 힐홉짧훌 *
훌훌웹얄빼 to훌빼 훌훌 훌훌 훌*혔빼 홉輝휠없밟* 훨훨짤φ훌훌 웹웰빨 훌협할훌빼t1짧빼합￡없l C월xl 합훌
‘~n렐횡할훌훌轉a 홉i 빼훨훌앓꿇a훌합꿇 훌훌휠 o휠 웰웰I뭘홉훌훌￡뤘협훌 f훌U짧함 훌훌훌훌t be (훌훌짧:11\훨d. 몇h훌
활r훨훌훌빼￠ 훌‘훌압빼활 훌훌 훌훨 ，.훨￡훌빼황훌 훌월 轉t훌휠빼훌합. t훨훌 훨훌훌짧흙휠훌훌l 홉{훌훌훌훌훌&훌훌 o훌
홉h홉 pl，.a헬U훌 훨했셉없훨 훌웹훌훌황 $훌훌렐훌월웰 활혔 ; 1) t화훨 I웰훌흙쌓휩짧l UU뼈&홉흩 찌훌 훌$훌훌훌휠훌웰월
홉빼빼훨훌휠훌훌 2) 1훌훔훌홉* 훌훌웰빠쌓 월훌10훌꿇 월흉옳q웰웹훌. a흙d 훨I 옳 X轉함웰뭘월홉훌옳&홈 홉빼$훌함
l1t월$합훌훌빠 양빼i뿔 뻐홉 활웰홉l 빼廳뻐빵l훌앓훨 훌rr，휠활*
뼈훌빛鍵$짧A웰 A함훨 헬짧떻웰g힐홉
훨훨했훨훨뿔￡활훌 짧훌l휠월했· r:홉활싸웰따없않월월훌 흉훌훨웠$웰훌훨함헬4 훌훌훌훌짧짜 했웰*합 韓화훌짧훌+)꿇
휠휠협없 S훌앓 «)휠뼈웰뿔 후$훌훌빼짧힘훌양n 웰옆tl 없훌훌훌\t짧훌n훌훌 웰 짧c였훌훌훌 휠짤훌훌힐월.훨훨* 훨n 훌f:y훤활훌￠웹홉훨
훌웰홉r 빠훌@빼셉 빼훨훌혹 ’때훨홉 웰휠홉}함훌옳앓 합향 앓휠. 짧훌활l 짧홉휩훌휩 Jr. 훌휠 뿔활월 뚫합繼n 훌폈
:0훌훌홉월 짧:lt휠훌훨빼훌 b-r훌훌힐월 홉U짧웹훨했빼I훌휠빼꿇 힐，1.휠훨 *홉뽑 힐훌훨훌텅 '1쭉웰앓 t 훌짧혈았빠합훨 I 섭홉합훨*
훌휠훌훌빨 압밟짧훌웰 행훨t활 i 옐함 짧i훌 헐뚫빨월10훌훌훌향 빼oft휠꿇않 없훌펠훌훌톨 陣*뤘 훌g훌훌뒀 훌짧
훌후U뭘활홉앓* 웰뼈빼확휠훌b뼈 훌피 옳생홉빼없 짧짧흘햄 • A앓훌합 휩훌웹휠훨빼 홈훌훌합훨 짧횡꿇뺑 월y 훌책헬훌헬짧
1.흘앓 훌)1훌월훨 훨짧앓휠 휠g 휩월훌 11쩨함$웰 짧훌꿇훌웰* 좋앓 웰훨없훌 騎t뺑빼훌좋짧훌g앓훤훌 D훌할훨훌
I용웰홉빠웰뭘입뼈월훌웹 훌F 웰훌웰 훌활 p빼뼈빼빽법敏φJi~흙훌 훌 해앓훨함 협앓훌 빼X뼈짧훌훌휠챔훌훨웰. 'th햄 협홍빠휠홉빼
홉휠n훨월훌誠빠훌 훌짧행합휠뿔훌織빠휠홉11 짧 웹~1 웰훌 월훌웰짧 뻐l훌앓훌훌 휩훌$ 흙$않轉 *훌훨$훌 훌합합웰빠훌휠훌않
훌*휠 휠률협t\1 t훌웬훌i훌뿔훌훨훌였협 un.훌훌훌 훌$훌 훌I훌r훌없압홉훌 빼빼훌훨훌웰r훨 짧웰헬 했함훌훌훨합활않휩웰꿇• 양웰훌t앉t$훨
웰훨 앓를 웰벨할뭘앓훌없월훌뭘 행짧합빼 훌$쩨월휩$ 훌웰훌웰월훌훌훌셉 훌휠 웰7월 양 ￦$짧l 웹합훌훌앙훌 훌훌휩빠t훌힐월·
훨빼훌훌훌훌훌훨훨합훌훌훌 ?합 짧흙훨짧* 짧 휩훌밸함훌훌 짧.1 밟.) 휩훌 훌없 훌훨 훨훨삐훨 훨U훌￠헬훨훨
월훌 훨웹·7 햄짧홉 4빠웰훨빠 훌웰 훨않 ml 짧 합웰y짧 &휩 빼 $월홉*빠$ 훌휠훌융없야훌Y빼할 훌Ie.빼훌& 훌I합d t꿇빼
홉μ훌훌헤휠홉 w월삐 훌밟훨빠훨훌훌훌& 빼Il훨훌J 월월빼 힘홉￠훌훌합$훌훌 4.홉월훌훌훌웰 훌빼빼짧l훌훌 훌，....4 훌 훌합월
휠홉뿔뿔￡훌 합빼합 g빠. A 함할훌합$웹$률웹$횡f 했활홉웰훌훌황꿇 빼빼헬 홉훨훨빠홉뿔훌훌훌뿔 훌훌훌훌t轉 훌훌합힐k
p화빼훌홉 ?웰 월훌뼈 *훌않렐빼빼 휠짜 않b함빼훌웰 훌 홉빼휠$훌 4밸훌 뼈월훨 황꿇훌훌훨 훌휩훌 훌함없합떻 빼왜월 훌$ 훨압댄
b~훌훌휩훌훌훌*훌4 떻옳훌 썼l훌훨앓 1흩빼훌 빼훌옳훌빼 훌훨앓 $웰홉I짧훌훌했웰 흩i휠 홉혐 휩 11훌짧 빼뼈t빼훨$φ월 훌때휠
훌 짧훌삐빠￠빼때 • i:£합t훌 훌월훌 훌했 짧훌훌 휩월용훌훌훨야뻐흉훨t훌g훌훌훌 훌빠훌활홉월훨훌훌훨 휠t훌했 휠h훌첼 홉않繼d t웰
훌압훨 t빼훌 훌I훌 짧훨뱉體훌 t뚫혈 훌韓11 S얹繼합.爛*뱀빼J 옳蘇r훌鐘훌훨훌轉훌월뿜r훌範합 f훨훌짧빠繼훨轉옳 앵輔g爛뭘觀휠願짧輔빼뼈뼈 훨繼웰 3할합* 랩짧. 짧願h했 x짧톰짧훌홈합
*
짧휠輔훌 빼훌轉빼 훌:r爛t
#없힐빠轉짧 훨짧훌 훌짧월l싫웰x웰훌할짧짧휩짧압 훌햄'4\關옐 훌짧끓짧옳轉$輔꿇 빠i鋼빠 휠he 빼빠빼뿔홉훨훌훌협앙 헬t빼홉 할$짧웰휩합월짜 1좋 m짧훌빼
홉월d 훌삐훌합 야훌훨훌뿜훌훌삐훌훌싫 훌헐 훌합.3빼양 짧 훌 뿔훨휠 $웠 짧훌빠월합없훌 휠엉 t홉細윌행훌 꿇훌휠r훌훌*
!합$빼 1y훌훌훨훨 혐훌빼 휠없4훌월 p빼훌훌훌웰 휠br훨빠짧i값 a 양훨양I훌훌總 훌훌熾훌t轉 훨14훌훌빼 f훌훌훌훌r 합웰
#휠훌웰협IV爛 홉합4홉 합@짧훌$훌훌훌홉훌홉 P옳훌훌1cula훨홉 짧빼월활흉합· 훨ach 훌t$황 압훌 양￥l~뭘 뺑월rifie빼t짜홉n
홉fa훨 훌짧짧g홈.，행d 빨o휠 ￥~l~용t훌u훌 훌o휠樞훌i합훌 월:n훌휠뺑 b￥’ tlll.il1 했t홍ft 앉짤짧ir 없‘r.훌훌~1짧'1 1'.1￥$웰1훌훌
짧뿔U때힐 없훌휠h짧 , 빼밟휩짧빠훨훌웰 훌앨 앓휠훌훌i앓흩 뭘웰빼 옳훌빼훨휠￡휩웹례 훌웰 繼훌빼훌 〈훌웰훨웰). 떻월훨
훌엉췄휠 웰짧훌합 했짧옳 환￠앓합훌휠웰d t짧 헬꿇꿇훌훨짧 7 행합훨빼웹 빠쳤 n훌f엽{흘 황ur훌it훨랬 훌짧웹왔 훌않 훌
훌:l훨훨휠 0-휠 폐훌홉양1.1후훌않 힘(a훨했활· 흙없웰앓웠협r 합훨홉짧홉 7V 활휠#값$양 월용옳훌 황합i헬썰짧r홉뭘 뽑뽑 빼웰훌*
합뿜훌b웰꿇 월훨훌n;짧 훨월월 쩔t...웹 짧훌짧￡빼옳냈 %훨훨빼훌훌 훌힐 훌훌I짧 훨11i값$옳 웰활 t뼈e 짧짧할짧 X짧웹웰￡없.
흙홉웠월벨 갤했 활않”:7 II A 훨빼짧월훌훨 힘췄 웰 활떼U짧짧 혈할φ앓션 앓합과휩답합웰 숍썼 F홉-1 짧휠낀웰훌합繼
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Figure 2. Kinetics of neutralization of bacteriophage 7V by two
different dilutions of rabbit #3 anti-7V serum. 1:100 dilution
of rabbit #3 anti-7V serum (.), 1:1000 dilution of rabbit #3
anti-7V serum (0). f
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Figure 4. Single-step growth curve with phage 7V on its host
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